Studies of staphylococcal food poisoning have been made difficult by the lack of an easy, reliable method for demonstrating the presence of an enterotoxin, elaborated by certain strains of Staphylococcus aureus (Micrococcus pyogenes). The commonly used laboratory animals (guinea pig, mouse, rabbit, rat) are rodents, which as a class lack the appropriate mechanism for vomiting. These animals, therefore, are valueless in this study since the presence of the enterotoxin in any substance is demonstrated by its ability to elicit a vomit reaction. At present, the usual method for the demonstration of the enterotoxin is to administer either the suspected foodstuff or a filtrate prepared from a strain of Staphylococcus aureus isolated from suspected food, to human volunteers, monkeys, kittens, or cats, all of which are known to possess the vomit mechanism. Slocumi has clearly summarized the limitations of these three tests, reporting that the use of human volunteers is not without danger, that monkeys are expensive and difficult to house, and that kittens and cats are most difficult to obtain and maintain in confinement. He further points out that each of these species not only shows variation in susceptibility to the enterotoxin, but also is capable of developing resistance to it upon repeated administration.
of tartar emetic to the decerebrate frog, he was able to show increasing antiperistalsis from the pylorus toward the cardia with expulsion of the stomach contents through the mouth. Using apomorphine, similar results could be obtained, although vomiting never occurred because paralysis of the musculature due to the action of the drug set in to prevent it. No substances other than emetics gave a similar picture. Mellinger also noted seasonal variation among the reacting animals, reporting that frogs used in June and July were best, that the vomiting ability decreased in October and November and was absent in January and February.
This phenomenon of seasonal variation was noted in the present study when it was observed that the spasms were occurring with less frequency following administration of an enterotoxin during the month of November and were completely absent in December and January.
Procedures
The present investigation was carried out in an attempt to repeat Mellinger's work and to extend it to include the use of staphylococcal enterotoxin. In an effort to overcome seasonal variation in the frogs, all animals received during the winter months were maintained in a laboratory at a temperature of 80-85°F. and fed every 48 hours with fresh ground lean beef. It is essential that the animal be healthy and in a good nutritive state, for it has been accepted since Cannon's report in 1912' that only when the stomach muscle is in a condition to be stretched (tonus) can rhythmic contraction be obtained.
Decerebration was performed by cutting through the upper jaw at an angle directly behind the eyes and in front of the tympanic membranes; the medulla and spinal cord were thus left intact. The blood which had collected at the mouth was removed with a small cotton pledget. The animal was then placed on its back and fastened securely with pins upon a cork board. The abdominal wall was opened and the stomach exposed with both pyloric and cardial ends visible. Each frog had been fed ground lean beef four hours prior to testing. The meat had undergone a partial digestion at the end of this time, yet the stomach was still full and its contents easily visible due to the discoloration of the meat.
Results and discussion Two known enterotoxigenic filtrates were used in this study, one of which was prepared according to Dolman's method' from Staphylococcus aureus, strain #196,* and the other being a prepared toxin #12069. Staphylococcus aureus, F.D.A. strain #209 and Wood strain #46.t The material to be fed was placed directly into the stomach through the esophagus using a medicine dropper.
The results obtained with both test and control materials are summarized in Table 1 . § When 1%o copper sulfate was administered to the frog, an immediate and violent reaction occurred. Antiperistalsis was marked and the stomach contents moved rapidly through the esophagus and into the mouth cavity. When 0.5%o tartar emetic was given, the reaction was much direction, but only liquid material reached the mouth cavity. It would appear that the tartar emetic had a toxic effect upon the musculature which prevented the complete expulsion of the stomach contents. Culture medium when fed, as well as non-enterotoxigenic filtrates #209 and #46, caused no antiperistaltic waves to occur at any time during an observation period of 60 minutes. The pylorus, in each frog studied, reacted normally as it did when ground beef was fed. However, when enterotoxigenic filtrates #196 and #12069 were used, antiperistaltic movements were clearly seen within 20 to 30 minutes after administration. These motions were definitely toward the cardia and often carried the food into the esophagus. In some animals the constriction of the pylorus was accompanied by a similar constriction of the esophageal sphincter; the esophagus became elongated and completely An attempt was made to obtain a more concentrated enterotoxin by freezing and drying under vacuum (Cryochem process).* Ten ml. amounts constricted, and although movement of food toward it was seen, its forward of semi-solid agar, non-enterotoxigenic filtrates #209 and #46, and enterotoxigenic filtrates #196 and #12069 were concentrated to dryness. When the tests were to be made, the materials were brought back to a volume of two ml. with sterile distilled water. Thus, in each instance the material was concentrated to five times its original potency. Upon administering these to decerebrate frogs, no reactions were obtained within a period of an hour with the culture medium and non-enterotoxigenic filtrates #209 and #46.
However, reactions were obtained within one minute after administration of both the #196 and #12069 concentrated enterotoxigenic filtrates. Definite antiperistalsis from the cardia into the esophagus took place rapidly. These results are summarized in Table 2 . Thus, it would appear that when enterotoxin is sufficiently concentrated, its action is similar to that of a direct emetic such as copper sulfate.
Conclusions
A rapid test for the demonstration of staphylococcal enterotoxin has been described using the common frog, Rana pipiens. It has been shown that antiperistalsis of the stomach in decerebrate frogs occurs only when known emetic or enterotoxigenic substances have been administered, that this reaction occurred in every frog fed with such substances, and that such reactions may be obtained within thirty minutes after feeding. This period of time may be shortened to one minute with the use of concentrated enterotoxin.
